Epinephrine-induced alterations in urinary cyclic AMP in hyper- and hypothyroidism.
Although ratios of urinary cyclic AMP (cAMP) to creatinine were found in this study to be elevated in hyperthyroidism, as previously reported, this elevation appears to result primarily from a decrease in the rate of urinary creatinine excretion associated with the hyperthyroid state and not to be due to an increase in the urinary cAMP production rate. Indeed, there was no significant alteration observed in the urinary cAMP excretion found in 15 hyper-, 12 eu-, and 5 hypothyroid subjects. However, a slight, but significant increase in the 24-hour urinary cAMP excretion was noted in ambulating hyperthyroid subjects (8.5 +/- 2.4 muMol/day; normal 5.2 +/- 1.6 muMol/day; P less than .05). In contrast, the effect of the infusion of 0.05 mug/kg/min of epinephrine over a 2-hour period, resulted in a significantly greater rise in urinary cAMP excretion in hyperthyroid patients (0.83 +/- 0.07 muMol/h) compared to euthyroid subjects (0.53 +/- 0.4 muMol/h; P less than .005). Furthermore, hypothyroid subjects had no significant rise in urinary cAMP excretion after epinephrine infusion (P less than .001). Cardiovascular end-organ response to the epinephrine infusion was also greater in the hyperthyroid subjects and virtually absent in the hypothyroid group. These results suggest that there may be a significant alteration in the cAMP generating systems in states of thyroid hormone excess or insufficiency, and that provocative stimuli, such as epinephrine, may have its end-organ response modified by thyroid hormone effects on adenylate cyclase-cyclic AMP generating systems.